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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a semiconductor device having a gate 
electrode, a resistor film and the like exhibiting no 
variations in resistance. 

SOLUTION: A first RTA process Is performed after 
phosphorus ions are implanted into part of a polysificon 
film. After boron ions are implanted into another part 
of the polysilicon film, the resulting polysilicon film 
is patterned to form a gate electrode 8 and a resistor 
film 13. After a TEOS film is deposited, the TEOS film 
is patterned to form a silitidizing mask 10a having an 
opening for a silicidizing region Rsi. Then, annealing 
is performed to activate boron in an oxygen-containing 
atmosphere, thereby forming an oxide film 31 on the gate 
electrode 8 in the region Rsi ■ and a highly doped 
source/drain region 6. The film 31 suppresses the 
outward diffusion, of impurities,, and hence* suppresses 
impurity ions breaking through* the electrode 8 when ion 
implantation for promoting silicidization is 
subsequently performed. 
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y =>>K©p*,pMOSFETJg^ycRsp. iSIfJEp 
MO S F E TJg^«RnpXt;gfit^^fig@«Rnr{C 
ttfcf'SIMfcMfc.S nMOSFET^®*£Rsn, i§5 
SftJEnMO S.F E Tte&m%RnnlZ&m.1- 

;* K^** 2 i &&A^** t l-ob.^t, #y ->y =r 

>^12l^fCnS!^^^->t?&5y W^^ (P 

+ ) ©&a=H7#5.. i-*fc>*>, # y ->y 3^811 2<0 

5 ^nMOSF E TJ&$£I&Rsn.&tf&»jE riMO S.F 
E Tm&.mmRTuitC$$itiZ>®)$£. y 
[0 04 9] W^h^^2 lSreS5*L-fc« 

lit?, mmtOittXOT--* (BlEJgeDRTA) & 

*t5. rrott, MM7 5 ot~8 5 ox:©@ht\ & 
tat <o 2 ) tas <n 2 ) £^*r#iamT-cRTA#yi 

&*T<t5. S^^jEtt«xfi5~2 0%-Cfc5 < , Mtm 

^sas^r tas-r?**. c©tt. dfy^y=>-si 
©&8©»teK3 0 (->y=yKibffiD ^sS;$^ : 5. 

TA«pt*jtt55Ky ^y =>^ki 2.<piw b'-^Ltzv > 

[0 0 5 0] nM*%mj*> (JWW © 

£AC«fcoT, #®&Rsn, RnnO^BSpCJiSfiSldiB! 

#y y a vgt*x ^fy^tx^- MUra if* 

^Ttt. r©milH!i<DRTA^i!J, =S-««Rsn, R 
nnC13VvC#y >D 2 ©StB^55©S«>TSa 

SKaS***® (y» ££trS5#*> fen 

y->y a^Ki 2©rtSBic:i£gtt-<5 < , Lfc^-D-c, #y 



-> y 3 >m 1 2 ©3? ESSKiJlT 5 n &ftK4b0&&#<& 
fc-TS©-?, ^IJJKy ->y avj^Sriyf-^^t-C^- 

[005 1 J fc«C, 02. (b) ^1-XSfC*3V>T, # 

y ->y 2©-bK. spy ->y 2©pt> n 

MOSF E T mfSSMLRsnRimmE n MOSFE TJg 
fi£^Rnn(Cffiffl-r5fiS^*Sv\ pMO S FETM&. 
mmRsp. i§»JE p MO S F E TJ&£^igcRnp£;l#&K 
^^j£&«Rm»C&g-fS8B#co±£-§fja tfefy 5 * 
h^*^2 2SrJ&£i--5. -ebT, ^hv^2 2 

m^W&J^-QhZyyitXv (BF 2 *) © 

&\£fr£?, i-fc*^ #y ->y =>>mi 2©?*>p 

MOSFET JgjSKfiUjtRsp, SBjE pMOSFE TJgfig 
^RnpXt«gfet^^^«RnrtC:^*^5ffi«(t# 

[0052] fc*>\ ^ y y a >jg 1 2 © ? hmmm* 

Jgfifc««Rnr»J:ttiai-«.a5^l^ pST^tf^^Tn 
S^*6tlc0>i'^-vaAtrtf^c.Tt>vtv\ ec0££K 
tt. 02 (a) (r^-t^ffi-C. ^F^^2 i©5 
*>g^^^«Rnr{Cffifti-5SB^^SP ^JtT^ 

^tf#H^T('*Jft5|glEI(DRTA<cj;o-C, sKy 
><y 3^11 2©±^kMd5^S4x5©^ nS^F 

1 0 0 5 3. J 02 ( c) {c^i-XSIwiJ^-C, u- 

^^SrX^f-v^^^i; UTffit/^T^y ->y 
/.^-iy^-f5-i(ri!3 x «-MOSFET©y-h 

m&m-? Ltc^ L DD®« 5 IrJgfig-f 
5fcj6©^ifel©-f ;T>i£A N . -y— h®®8CDfl!)fi±— 

tt, xJ?y->y 2©±lC^$JvT^fci6'fbJK3 

[0 0 5 4] Sir, 03 (a) JC^TXSK^V^. £ 
ffiW^ffiJtfdyyX^CVDlCttJTEOS 1 0$r«S 

v. 

[0 0 5 5] JfclC, 03 (b) IC^I-Xgfcfc^T, T 
EOSK10©±IC, ffJ/y-^-f KfldWKRnsi *« 
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* 2 3 Srfl&Si-'^ -£LX, ^u : ^h^7^2 3S: 

ftoX, TEOSBl 0(O5V>yW Rfc««RsilC 

«RsiSrBBa IfcTEOS^^ 1 0 atfJBASfl* -> 
K«rit««RsirtO#MOS h5->^#oy— 

[0 0 5 61 124 (a) {C^lTglwJoV^T, V 

-8 5 oicoeH-c. (o 2 ) tmm (n 2 ) 

fr#TOT^2 0S©RTA^*frft5. 8$f#ffi 
(o 2 / (o 2 +n 2 ) ) riWx^5-2 0%-Cfe*). 

mmmmmtmtiN z .: o 2 =5 : koiih: 

W5MOS >7^^^0^hSS8&T/y— * • K 

<ti&3 IfccfcoT, *2EiacORTA^!HS«FK:33*t5n 
pf t*/HMOS F7^^^-F 
ffi8<t>0n&?ttfe (!)» , pSPFfttfe 

«O^Ur^77^J«^<Ol:^^> (As + ) (0 

10 0 5 7] 0:1c, 04 (b) (^-fXS^VNT, y 

& y Kte L ^ < r 5 fc fcf;^ > y K<fc«« 
Rsifcj3*t5^-h«ffi8SWB»*y»-^ • ''KMV 
We co^BSB^r/y r^v^ 7 ^il5ofc»©<*vffi 

ASrtTPo i-ftfc>*>, TEOSt^^ 1 0 aSraATX 
*i:LXffl^X, y-hfW8Jtt«WI*y— ^ - Ki> 

c m~ 2 , KXs^yU^#|t) 2 0 k e VflDMtS^t 

i£A $ *ifc«e»«c <fc 5 £®£«r»ft to* s r t lift 

[0058] *fc, ^©wffiAsns-f^^att^y^ 
[0059] m4 (c) \zj&-xmv. 



*'<y*9 >yzftte o mzm\Mz i 
[oo6oj 9cic: % 6 5 0^:, 3o^ra<D^#-eSR&a 

Wvs/JMKf h*mi la, ii b£^tf;#s 0 *u 
X\ *E«<0A«(«:«*i-4 o 
[006 1] r ba<o.xStt»- 1 (onjfijgffi^ jsv ^TIS^ 

W.Lfc.tte9-e*>0. TEOS^i 0a5r^i"5 

h®s 8 &imas y — ^ * k ^w. 6 «r#-r 
[oo6 2] *mmm^ ±ssMi(ommmttiM 

LT, -»lEIXV||2l30RTAteaSriBg4r$6*ia 
*+"Cffft-5*t^ TEOSKlO^-^y/u 
TEOS^^ l 0aS:fg^LX^?>^yr^/U7T^ 

[0063] *r> *naB^RTA*aa%iS)fSrfrtf 

2©±tegMUIl3 0#^3ft5;"Lfc3WoT. mi® 

^b?:^a.(rE5iti-5:w<k^x^5 0 *o^r. ^y^ 
y ^ y«i 2 ^ e> n wFmstmti sci^i^y^ 

^rT5o -ffttot>. ifti It, tfV *sy ny^SSt 
ffltcii 6>>> £ c 5 i: ^ 5 Tfi^ $rffi < &%ti& h Z> 

tK t&t&aoott\czvxnm*m&<D7$bT.<< 

[0 0 6 4] S2@B<ORTAfe3g4:gSR^tf 

few? hf-f7a-^g vco$wjicj:5y-hms& 
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^AS®mZ-x., 3y, 3z. 3 wk K— ^$nTV>5^ 

&«j©S&iiy-* • Ku-^v^ert^TM^Sic 

©fc»©'f *->i£\©BCA s + ftf- bW&8 

mnxs i&&ip<i<o'?**jv>mm\zmtzk* mos 

tc ZZX-,.*mBm<r>Zk<> Sf?2is!g©RTAfc 
allegory- KfM80±icMUR3 1 

> (As*.) asy-h®<18 5r^t»ltT (^+*y> 

t*. -Tfcto*>, ^DlM" KffcffifcRsirtKJBjfc:**!* 
n ^-v^ywSMO S h 5 > S** *©**M&©3St&»tC. 

[0 0 6 5] ^JltM' KflJMtftini IC*^T 
ti. TEOSK^^ 1 0 a \z.£<?xmt>in.t2Xmx$!i 

lob 6 6] j?-isi©RTA*aairj:o-c4*y 

i/y 3>Ml 2 flic K->Tl.fc^*€«l©5^nS^F^ 
©f£ttfc©*£m \ tfi D V y 1 2 rttc K— 

3*i£gcLT<7*-h&{fcR7 a, 7 b-^S i SSlrtlC® 

^IMO S > 7 ^i>7. f& tfEBJE p f- * 

b 7 ? h«ti 8 .©asuitt©jg<b^ h 

[0 0 6,7] rc-e s RHIftrStrffBATTRTAMa 
irfffc 5 r i ©3b*lc8§-f Sx-^Kot ^SiSSi" 5. 

[0 0 6 8] 05 ..(a) ~ (c) tt, S&3&$r£tf#ffi& 
-Ffc*3ft5 R T A*!iS©^Sr5tmi-5 fcfelc; 3 as 

©&#-cr t Atomum ziitL^s-ffroimo s em 

®&m^L,1tmxl>>Z>. 15 (a) ~ (c) ICtfI^:/ 

a*&&<n$mi.&WKX^Z. 
[0 0 6 9] 05 (a) tt, N 2 ©^5r«SS5. 0 s 1 
c mXU\,*£ <=. R T AXSMZfitio fc^f ©rtf-VTVu© 
-Lffi#li8£:^L-tV5. 135 (b) tt, N 2 /0 2 ©i& 
SSr5. 0/0. 3 s 1 cmi t-C8EUft#ibRTA*& 
S«rfir'iofc^F©f-VP'/P©JiS^^L-C^5. 0 
5 (c) 14, N 2 /0 2 ©8t*£5. 0/2 0. Osl 
c m t LX iSLfctf R T A*&S£fT# o fcBf ©f- >7* 
^©J:ffi:W£&^LTV^ 0 05 (a) ir^i-.t5lc, 
N 2 ©^fc^LfcasbRTA&Sfcmeofc^Kfi. 



#y ->y 3 vs^e>^2>y- hmsrtic^Mfe^fettT 

U 05 (b) , (c) iZ^-tXo^ N 2 t0 2 
ffiL^t.RTAfeJl^tf^ofc^-^tt, xtfy->y=i 
>mt^t£i>^- h LTV 1- 

glcfev>TttRTA«i® S-ff)i5c:t»ci: *), *fy-> 

[0 0 7 0] 06«, RTAifl!a©K©0 2 £&\Z*tr 
Snft^iMOS h7^^^©U^VMSmBE©^ 

-< ^®«©^FiK4aiigS©{ST{c:®Si-5 >®«© 
teTtSr*i-0-e&5. W0{c*5v^r, «*fi{±o 2 5>je 

( (0 2 / (N 2 +0 2 ) ) **U Saft'ttnf-Y^ 
IMOS h^V^^WL-ttMimEE (V) i, p^-f 
*yl^MOS K^V'^^OttBlKWVWI (pA/ 
iim) tSr^bTWi,, mm^^rti: 5 fc. 0 2 »ffi 5 
2 . 5%£HTlCftS t nft^iMOS > 7 
©U#v^mffi©->7 hiJJI^LTist); o 2 »JE^ 

4 0 % tiffin 5 i: p ff^lMO S h 7 y v 5 * ©^ 
Si K W ^m«©{gT* 5 » U < ^ 5. ♦) , O z t>jE 

f^^ic y—7. • k i"f >w$i(0 p^ngax&ztf? > 
h±V£<mm*\z®^ih£iixLii : y zkfrb, V 

[0 0 7 1] 0 7»±. RTA«lS©IS©0 2 ftmctti- 

5 zK y y 3 >®©^?L©«^lc J: iSfetficorf bo # 

1 # y i/ y = >»±©»fkR©|**TJSfcfiH1-5ffi)t 

0 2 ( <0 2 / (N 2 +0 2 ) ) ££U imft-> 
KS£lftKy->y =»«©->- hfijtffl (Q/s 

q. ) **.L-C<^5. WHK*1-J:5K:, 0 2 dffi*- 
2 . 5 %J£TFlc*3 i SR.©«*fc:€B-f 5 > V <M K 

ixt;^ y. -> y = yg©->- hsgt©©tf c,o§^§ 
.< too , o 2 5>jEa«jKi4 0 %5:JSx5 1 jj<y. -> y => >® 
±©SHkfflta*W< ^or^©«©xStc*Jv>T^t^© 
8$*^FSja8Si-5 *y y KgSU 5 ^ y VJ) a Xjf © 
•>-hgfetffi©rt?,o#^7c^<^-5 <> ^fc, S^bK© 

^*is^»j^iiJDi--5 c t ttxasr«ji<ti-«»©-c; 

•Ctl^l^K^©l**XS^r|9:J7^^^c U\ 

[0 0 7 2] 0 2 7^JEit 

2. 5-4 0%T?fc5r£#$J*l,<, 5— 3 0%-Cfo 

[007 3] (£3©HJ£ftMig) 08 (a) , (b) R. 
U=09 (a) ~ (c) II. *%IB©^3ro|liS?gfi|JC-Si 

s^*sffi©sa§xm^i-»fffi0-c$)5„ 
[oo7 4] *-f, 08 (a) \cmi-xmzmzzx 

±IS^2©|IIg^(i*3tt-502 (a) ~ (c) {C 
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[0 0 7 5] ^UT, 128 (a) (C^-flgK&^T. 
SteO^®±JC7'7X-vCVD»CJ:t)TEOSBIl 0 £ 

-A-Sr LTV ^mSJ^ffi-ettT^-^S-ff^fcJi 

[0 0 7 6) ScfC, E8 (b) C^i-XSC33^T. T 
EOSRl 0©±K, #S'!r*-f K<k««gRnsi SrS 
V\ '>y f-W Kfl:®gRsi<D±£Kia Ufcl>^ K^* 
*2 4£^Em>. -tt-C. :.©^K^^2 4«r 

iot, TEOSRl 0©? V>yiH' KfcRifcRsifc 

0B$&Rnsi SrSpTEOS^** 1 Oa^^}l t > 
JJ^ K®fi£@^RsiF*?ro=S-MOS f-7>W©y- 

5. 

[0 0 7 7] CI-?, JhlSm2OTiUSg^lCt5^Ttt. 

[0078] -titiw^t u *ms^^c*5^r»i, a 9 

+*) K<fcoTfti$^3w tic* 5 1^*^**2 4 

f¥fc5r £K:.fc»>; TEOS^^ 1 OaCiotSfc 
*VO*fctr*B5K *5 v- y fvf KJ&dS&JgRsirtfc*? 
ItSMOS Y5>i?*?<z>Jf--hW&*'Bi.Xty—z.'- Y 

►K. pMOSFET^®|gERsp©^-hmS8cD±Jj; 
.■fc«fW3 2*sjK*Sit5.' *©gm, RTA«BH»IC 
*J»t5pMOS b7^;**©y-b«g8 t f ) ©pS!/F 

«c J: o r i> a s (035 1 fitt #± eft* * t v * 5 3? 2 ©gts&g 

[0 0 7 9] -t©^. TyW^OtlRttl 5-0-3 0 
O'CwSHTfeS,, 

[0080] Wc, @9 (b) fc^i-isicjsv^ V 

RsiKfctt5y-h®I8&WibiRay-;* • FuW^ 

6 ©^®SP<D7' y T*yW7 r *-ffc©fcsWM 
A&fT?. -ffcfo*^ TEOS^^IO aJrSA^ 

?tLx%^x, ^-hmsssu^ssy-^ • hv- 

•^V®«6lwt|!H'^-i' (As*) Sr. K-Xfi:*!«b5 
X 1 0 15 c m" 2 ; fcX^JM^-tflS 2 0 k e V 



K-x&»i# y •> y = y^y- 

[0 0 8 1] St, cwi^ttA^n^w^-vfitt^y-y- 
+Z>i>OT'hix\i-h#t£<DX', As* fc*ttT*<^9xtf 

[0 0 82] 09 (c) fc^-rimr*, Sffiro^ 

ffi±!C@^i5 5 o n rn03-# y (Xli^^A- KM) 

h) McffiV^fc7.^3/^y>^)5fe^i,^V> 

[008 3] 6 5 0*C, 3 0^©^#T«S 

&®fiS;-f -5 sff y -> y = v-Rjm&m v-* • k >m 

5* > ©«ffiS6^Srv'y-y--< KftLT^^>vyi>r^ h'R 
lla, .11 b*»j*T5. -tUT, *EJ£:oASR5r 

[0 0 8 4] Z<0'4k<01M\t'%\<omS3&mc&^X®. 
mL.lttmxh^, TE6S^^^i0aS:^*-f5 

-yy-y-'f Rfc««RsiW3ivcri, mmm^w 

4 K-fk$ixfcy-f-®S8&VSSSy-^ • KWv 
ffi^6Sr*1-5nf t^lMOS hry-^^Sl^p 

KflS»RRnsi lC*sV^-Cri % ->y K-ft^iLTV/iV 
y-hmS8SU^iagy-^ • K^y»j6Stt 
SSSfiffin f : -r4/i'SMO S h 7 >?X?R.tFiefflE p 

ft^SMosF?i'^^.t, ->yf--< K-jtsnT 
[0 0 8.5] fmmwz&^xL miisie^RTA 

«tS i» 213 1 (OR T A&S t *■» «rttf«BWtT-C 

v?^. ^24 Ir0 2 7*7XTlCt5r jz-y^tC x 
<9-C&£i-£RKU y- FmS8±(C^kR3 2«r3BfiK 

u-t:^$<ot\ RTAiag©<t5'i^©fti?i* : fT'5cip-f 

IC^, MOS K7^^^(0#tt{C*H-'5^^?Sr5t 

[0 0 8 6] ^t*5, figtfrRl 3Xt5pS!MOS YJy 
V <DV- V W& 8 \z&A Ztiti p S**Ett*gtefl; 
09 (a) (C*-t-«-(bK3 2AW&.ZtlX 
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[oo8 7i y-^ • k w % s<D*mvizfm<k 

1-*>fcfc©RTAIt, J§P a 1*^K$r^Lrd^-Ct«t 

[0 0 8 8] ^z<r>% j mm<rmmm ±e«3.<o 

^h-e^^2 4*r»*Ufc!S, 0 2 ^X-s-feSirio 

■WfcK3 2*»rtti-6 (j^x-^awfc) dtas-ct-s. 

7 »— s? a 'J T^/^y r xiktolttixoj 
«tfttt*ai«1-*riff-c*, ±fEfg3©3IJgjg'flSi 

10 0 8 9} &v>&<D-mmm ±&£-9ae»m£& 

vvttt, HWIM KflsMtRaBl fc»t, iSHJEMOS 

R>ixtt:^->y^ K-ftwa-Rnsi irsssSHrwmai 

5. . 

[0090]. 

* 5 1 , •> v i-j vwm kftisy?-{ mmi t m 
i-b^#mm®&&)7m\z)3^x\. #y ->y =>mo 

$ i us o*MHi*ff «ofc«, # « > y a 

fcww**' v*h nhm^xfxm^tzVimx; mzm 
s<ommznt£'>x. isy w Y\mmm<o*m><< 

loo9i] mz, mills. gi2!s)a©sw8 ! 3£S8f& 

Sr-&tf#H$CTIwte^Tfr/i S £ lc«fc 9 , # y *>y = 
[00 92] *3ge,fl©|g 2 ©iN?#£g©Bfit£ifclC J: 

st. ^«£S«±<o>Ky->y =>m\zmKW&m<o 

-eSffiwSWaaSr??^ 5 X 0 \z I/O > 3 ©T\ fifittWg? 



mi) (a) ~ ( c ) a. *wno%. i (omm&m<D 

[0 2] ( a ) ~ ( c) ft, *£W©£ 2 .CTftfflgttlc 

[S3] ( a )., (by ft, *m<D%2<Dgimmz 

(i24j (a) ~ (c) ifmi<r>^,2<T>%wem\z 
•c$>5. 

[05] (a) - (c) ft, ^*5r^tf#aSTC*i(t 
htMXhb. 

[13 6] RT AWm(Ofk<00 2 MI:|!tt5nft^V 

^IMOS h7^^©y-^ • Kn'vMo ; F 

[07] RTA«M©^©0 2 ^Ef'*N-55Ky^ya 
^l©S7LW^5*lcJ:5ffi5iffl;©lt t zKy ->y = 

[@8] (a) , (b) it, *&wvm3<omimm£. 
[09] (a) ~ (c) »t, *&mxis<om8m\z 
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[04] 



(a) 
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